Clinical features and the histological appearances of transbronchial lung biopsy specimens were investigated in 11 patients with migratory infiltrates on the chest radiograph. Serum circulating immune complexes were increased at the time that infiltrates were present in all patients and the levels returned to normal as patients recovered clinically and radiologically. The Mantoux test response was negative in most patients. Fifty serial sections were obtained from each paraffin embedded biopsy specimen block and every 10th section was stained
biopsy specimens were investigated in 11 patients with migratory infiltrates on the chest radiograph. Serum circulating immune complexes were increased at the time that infiltrates were present in all patients and the levels returned to normal as patients recovered clinically and radiologically. The Mantoux test response was negative in most patients. Fifty serial sections were obtained from each paraffin embedded biopsy specimen block and every 10th section was stained (step sectioning) with haematoxylin and eosin. Six patients (group 1) did not have eosinophilic infiltration; four ofthese had granulation tissue plugs within respiratory bronchioles when the tissue was examined by step sectioning. All had organising pneumonia and interstitial inflammation in the setting of a clinical picture consistent with bronchiolitis obliterans organising pneumonia. In two cases IgG had been deposited in intraalveolar macrophages. Biopsy specimens in five patients (group 2) showed eosinophilic infiltration; four patients had chronic eosinophilic pneumonia and one the Churg-Strauss syndrome.
Step sectioning of transbronchial biopsy specimens in patients with migratory pulmonary infiltrates is useful and may support the diagnosis of bronchiolitis obliterans organising pneumonia.
Patients with unexplained migratory infiltrates on serial chest radiographs are rare and few systematic clinicopathological studies have been carried out in such patients. Such migratory infiltrates are generally believed to represent simple pulmonary eosinophilia (Loeffler's syndrome),'2 though bronchiolitis obliterans organising pneumonia may present in this way.34
This study was undertaken to assess the clinical and histopathological features of tissue obtained from transbronchial biopsy in patients with migratory infiltrates. We also investigated the value of step sectioning of these biopsy specimens.
Methods
Eleven patients with migratory chest infiltrates presented from 1 January 1980 to 31 December 1989. We reviewed their clinical records and chest radiographs retrospectively and reexamined their original paraffin embedded (fig 1) .
HISTOLOGY
The histopathological profiles seen on step sectioning are summarised in table 3 and illustrated in figures 2-6. In group 1 granulation tissue plugging of alveolar ducts (intraalveolar organisation) was common in each case. Plugging of respiratory bronchioles by granulation tissue (bronchiolitis obliterans) was seen in specimens from four of the six patients examined by step sectioning. In three of these patients bronchiolitis obliterans had not been seen in the original routine sections. Elastic van Gieson stains provided additional evidence that bronchioles were plugged but all of the bronchioles seen in these four patients seemed to be respiratory bronchioles; we could not find plugging in terminal bronchioles. Alveolar foam cells and interstitial inflammation composed of lymphocytes and plasma cells were seen in all patients. In group 2 alveolar and interstitial eosinophils were common. No patient had bronchiolitis obliterans. An eosinophilic microabscess was seen in patient 10. Pulmonary vasculitis was not seen.
Immunohistochemical staining showed IgG deposition in the alveolar macrophages in patients 2 and 3 (group 1).
FINAL DIAGNOSIS
The six patients in group 1 had clinicopathological findings consistent with bronchiolitis obliterans organising pneumonia. In patient 4 this was believed to be due to Mycoplasma pneumoniae pneumonia and in patient 2 to Legionella pneumophila pneumonia. In the other four cases no known cause of pulmonary disease was found. No patient had a history of toxic fume inhalation, aspiration of gastric fluids, or lung transplantation. Signs and symptoms of underlying connective tissue disease could not be found. Serological tests for infectious agents (including legionella, mycoplasma, and chlamydia) gave negative results. Sputum cultures were positive for Haemophilus influenza and Klebsiella sp in patient 3 and, although moderate bronchiectatic changes were seen in his left lung, the infiltrates migrated in the right upper zone, which had originally appeared to be normal on the chest radiograph.
Step sectioning of a transbronchial biopsy specimen taken from that area showed no neutrophil infiltration. Necropsy revealed Pseudomonas aeruginosa pneumonia throughout the left lung and in the right lower lobe. The right upper lobe was essentially normal, however, and bronchiolotis obliterans could no longer be found. In group 2 patient 11 was diagnosed as having the Churg-Strauss syndrome. The other four patients had no pre-existing atopic disease and no relevant drug history, and no parasites were found despite a careful search. They had symptoms for more than four weeks and were considered to have chronic eosinophilic pneumonia.6 Disussion In this clinicopathological study of 11 patients with migratory lung infiltrates, six had findings consistent with bronchiolitis obliterans organising pneumonia; four had chronic eosinophilic pneumonia, and one the Churg-Strauss syndrome. Immunological abnormalities were found in both groups, suggesting that an immune mechanism may cause these migrating pulmonary infiltrates. Combining step sectioning of transbronchial biopsy specimens with clinical findings in the setting of characteristic migrating pulmonary infiltrates allowed us to make the diagnosis of bronchiolitis obliterans organising pneumonia.
In a review of 119 cases of chronic eosinophilic pneumonia peripheral infiltrates were the most common radiographic abnormality.6 Jedelinic et al6 also described four cases of migratory infiltrates. Pulmonary eosinophilia2 is seen in Loeffler's syndrome, chronic eosinophilic pneumonia and the Churg-Strauss syndrome; migration of pulmonary infiltrates has Six of our patients with migratory pulmonary infiltrates did not have peripheral blood eosinophilia or eosinophils in biopsied lung tissue. These patients had a subacute clinical course with influenza like symptoms, a raised erythrocyte sedimentation rate, and slight leucocytosis, and five had a restrictive lung defect. These patients did not respond to cephalosporins but improved rapidly with prednisolone. These clinical characteristics were consistent with bronchiolitis obliterans organising pneumonia as reported by Epler We described four patients with idiopathic bronchiolitis obliterans organising pneumonia, in one case due to mycoplasma infection and in one related to legionella infection. Postinfectious bronchiolitis obliterans is usually seen in children and is rare in adults. Few ofthese cases have been confirmed histologically."5 Bronchiolitis obliterans due to Mycoplasma pneumoniae has been reported,6 17 though migratory infiltrates were not described. The clinical course of patient 2 was very similar to that of a patient previously reported to have bronchiolitis obliterans caused by L pneumophilia.'5 Of 50 patients with idiopathic bronchiolitis obliterans organising pneumonia, three responded to tetracycline or erythromycin. 7 We believe that an infectious agent, such as M pneumoniae or L pneumophila, may have caused some cases of "idiopathic" bronchiolitis obliterans organising pneumonia.
Bartter et al'4 described five patients with peripheral pulmonary infiltrates similar to those described for chronic eosinophilic pneumonia. Histopathological examination showed typical changes of bronchiolitis obliterans organising pneumonia in all of the patients. Two of their patients had changes consistent with resolving chronic eosinophilic pneumonia. They emphasised that idiopathic bronchiolitis obliterans organising pneumonia may represent the evolution of untreated chronic eosinophilic pneumonia. In the course of our study we discovered six cases of bronchiolitis obliterans organising pneumonia, four of chronic eosinophilic pneumonia, and one of the Churg-Strauss syndrome. We also identified several features, besides migratory infiltrates, that may be seen in both bronchiolitis obliterans organising pneumonia and chronic eosinophilic pneumonia. These features were an influenza like syndrome, a raised erythrocyte sedimentation rate, leucocytosis, a restrictive pattern of lung function values, and a good response to corticosteroids. Increased serum circulating immune complexes and a negative response to the Mantoux test were seen commonly in both groups. Allergic factors are believed to be important in the pathogenesis of chronic eosinophilic pneumonia.26 Immunoglobulins G, M, and A were found both in the bronchial walls and in the pulmonary interstitium in chronic eosinophilic pneumonia. '9 Two of our patients with bronchiolitis obliterans organising pneumonia had IgG deposition in intra-alveolar macrophages. We believe that our data support the possibility that an immunological reaction is central to the aetiology of migratory pulmonary infiltrates.
